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(54) STARTUP CIRCUIT FOR REFERENCE VOLTAGE GENERATING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a startup circuit capable of stably moving the 
operating point to normal point within a wide power supply voltage range in a reference 
voltage generating circuit 

SOLUTION: When generating a reference voltage under the feedback control of both outputs 
from first and second voltage generating circuits 210 and 220 composed of resistors and 
diode elements while having a reference voltage generating terminal 230 through operational 
amplifier circuits 330 and 340, the outputs of a third voltage generating circuit 250 having a 
diode element 252 and the reference voltage generating terminal 230 are compared by a 
comparator circuit 380 and when the output level of the reference voltage generating terminal 
side is lower, a current to be supplied to the reference voltage generating terminal 230 is 
increased. Thus, a control circuit 41 1 for moving from an abnormal operating point to normal 
stable operating point is provided. 
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v>** 11 3^^- hA*l::ffi»£ixT^5o 
[0 0 4 9] 4 0 Ofi^^— VT y 0 , I 3 

<£>m/£3££lH]S§ 2 5 0 * = *|eI&3 8 0 tUm 

lHlKT*fe<5NchM0S h7^^^>f y^A 1 Ifrbtg: 
5 0 ^3<DSJS^^Ie]Sg2 5 Of*, Bitfc^ 1 2 2 #g 
^SEJgc$tU^cSSt^2 51t Sfit*^2 5 l^ffijg 
£GND co^^^^tb^^^- K*^2 5 2^64 
9 > «fitSf ^ 2 5 1 ty^^t— KfSTP 2 5 2 (DgEjRfflSS: 
ffiM : J L 2 5 3 ^ttV^o NchMOS h 9 ^ ^ * y 
f411 tt«B»^£*!p*ffi»£tt*2 3 0 i^PflJC 

[0 0 5 0] =* ^[HlK3 8 OttK^|S»it«|H] 

K3 5 0fcRC*Mia«i3 6 0a»fe«5. MK>it*g(H]3g 
3 5 0(t PchMOS h7 V^^l^iS JiEfltfEiJE 3 5 1 

Z-tofenffiMZ 5 ia>b«**fW&SJx«»A*« 
-5§-£ri#*rt-£PchM0S h7 >*J*# 3 5 2. 3 5 3i, r 
*x£>tf>PchMOS h7>^^ 3 5 2, 3 5 3 tf> <b*f *I^®J 
ft -5^A^ ^ttr DfcSSS^§l Nc 

hMOS h7>^^ 3 5 4, 3 5 5^P)«5*U>F^7 
-HJK^Srit^rv^o Mfbif *IlH]g§ 3 5 0(OA^ti 
^3y/^-^(5|l83 8 0<OXtit t>#5PchM0S h9 

^^352, 3 5 3^y- hAJjizzti^timmm 

2 3 0}oJ:U^3<DSJE3g3£lHl&2 5 0<Dm 

*« J F-2 5 3iS»ttSn, ^ix^^m^ft-^-^sttT^ 
ftttHU m^lffi^3 5 6{cit«gfi-^^m^-r^^^ 

ftotl^, 3 6 OttKte*«IsIKT-*>0, PchM0Sh9 
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>^^^tffl3 6 1i, fem.ffi.W3 6 lfrb<Dm 
SKSrgttTy— hA*^b«>«-^S:Re*t*Bi'SNchMOS 
h7^^ 3 6 2^b*5o Rfeit*SleJK 3 6 0 «M 

lht}^3 6 3 tcm^-r^o 3^U-^083 8OO 
ffi*tt4SRteii«lHlKa^3 6 3tt. NchMOS h 9 >- 
it**** yf-A 1 1 <D?— h A*^»«SttTV^5 0 

i 2 i ^PchMOS h7^^^^«8Es-c*>o > mnmts 
mm 330 33i, se±t*sii]ss 340^ 

/0 ««E2R3 4 1 i:3E^3^<ix— ^|hIK3 8 Ort<DSS«iit 
(■OB 3 5 0 (DJtmffiM 3 5 1, SKti*I(H]SS 3 6 0 <D 
j£««G«3 6 1 iy-hA*y-Kt**l*^hS 
9-[fi]£&£fll/&LTV>£ 0 * h S 7^MM2 

4 0te, *8KaBi 2 i fc— iBisaM*S*tfc«a:**2 4 

1 ^b45. «-^««tjB3 3 1 , 3 4 1, 3 5 1S^3 

6 i ttffitn:*^ 241 tc»ftn^>m«^smf-> mseas 1 

*0 [0 0 5 1 ] r<0«fc 5ftlEl&»j*^:fc3^"t\ ^/^>h; 
7— lelBg 110 <t NchMOS h7>^^ 113 "Cfflteg^tb 
TV^««E«, *1 fc*20«JE*^IiIK2 1 0, 2 2 
0, HRbi8«@tt3 3 0&t5StE«IBlHie3 4 0^&4 

lCOV>T<^fftlEte«»&U — h7 yym&A 0 OtC 

[0 0 5 2] rcoSpmffi^lHllS^^JtP^^, 
5fcK^ L/c^ 1 (^S»bIffiW^tiTl 1 RXf 
30 fg 2 (Dm t J£¥£±\B}& 2 1 0 , 2 2 OO^tB^ 2 1 4, 2 

2 4^I^Sf4^45ESf6^«^tcSUo®^^Wi- 

a 0 rtttt, mi<nmffiMfrb¥bt*mmm&ztite^ 
m^x-zb v . c (D^m i Rxfm 2 ^see^^ihi^ 2 1 

0, 2 2 0<DffimJit hJE1$W)ft&£ *) ^GNDU-</UJ: 

frtttZo mmmj£K£.f&* (mmmjzttiJi) 230^ 

-DfttZ, VTyzfm&A 0 OttJ^T^-TJ: 5 

40 [0 0 5 3] $3 (O^iE^^lElK 2 5 0 ^>ttl^ 2 5 31: 

it-<-cspmjEta* 230 (otfi^i^iA^ ^ V/N - u 

— ^ 03& 3 8 0 rt^HiljiSiSlElK 3 5 0 CO PchMOS b 9 > 
ZsX? 3 5 2(dggiX'5m^fiiix.^*-r^— , PchMOS h 9 
3 5 3 Jc8EixS«8Ett«5*rSi^»^S:»* 
0t-fZ> o —ft* 2oC0NchM0S Vyl/^*? 3 5 4, 3 

5 5T*«fig^ttTV>5^ l^V h S 9— lUK^PchM0Sh7 
V^^3 5 2, 3 5 3\zW\Mm,^^ 0 t-fZtz 
^, PchMOS h7>^^ 3 5 2<DV — * - KM 
JEfi/h^<40, PchMOS h y ^ 3 5 3<DV — 

50 b'\s^>mmj£&±2<t£<>XW&$:&t 0 t-fz> 0 ^ 
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(D^M, MftlHlKai^/ 3 5 6 tefiffitfSTa 5 9 LowU-</U 
4: ft So IhJSS 3 6 0 «*»jlti|SlHlSSa^ 3 5 6 

<D$Efc\Z.tt LTNchMOS h 9 ^ 3 6 2 (cgiL^t^m^ 

tt— /£@«t£(fc<l: 9 k-tZtzft, NchMOS h 9 > v** * 3 
6 2 O y - ^ - K W ^ffltff < ft 0 , Bi*3 6 

3 teHigh l/X/^ £ ^tT-T 5c 

[0 0 5 4] — ^0S3 8O(O|if[:j;o 

TNchMOS h7^^^^ 1 1 fcfc^VU miR 

tfft 2 ^Sffi^^leJSS 2 1 0. 2 2 0 K®Sft£r«fc /<? 

tfo :«(:J;ot, SflE^^iiis§2 1 0. 220ft 

< ft 9 , S^Sffitti^ 2 3 

OWcHighU^/U^^SP^itf b^5 0 S3PBJEttl*2 3 

mmmfzmti 230^13 ^mEE^^iejss 250 com^? 

2 5 3 J: *) Ei^w</uK:ft3 4:, ^ ?m&Z 8 

0fiS9^(0«if^^fijSfr<^i!jf^SrtTo-cai^3 6 3teLow 
U"</l^ft£ 0 rcO^^NchMOS h7 y*f-4 

ftoT, »lXt«B2a>affiSB£lHl&2 1 0. 2 2 0iC 

* [0 0 5 5]4^J;3«l:J;^ ««St±Jf«p« 

fc^pTtBfcftS. 

[0 0 5 6] #$gW<7)Jgl O^JS^«i^J:tttf> = > 
^U-^IilK3-8 O^fflMfilt 2AA«*^© 

u-^/U/^frS ^ i^ofcc £tfSftv*fcfc«j£v*fliaa«BE 

<bft£> 0 

[0 0 5 7] ^3(Dm/E^^|Hlg§2 5 0<DtH^/ 2 

t6-i*-C*5. »3O«E8tlilB2 5 0©»^fj: 
■C*lXV»2 0»BE«^lHlK2 1 0. 2 2 0 ^iT 

fc^o tco-c, ft 1 &u<ft 2 (DW£a&mK&Mtnti? 

jSlIc*>4»^«:. * l 2 ©«£E3B4IilK 2 l 0, 

2 2 0rtO^t-Kif2 1 3, 2 2 3W7M: 40 

T, *3©«JBE**|hIK2 5 0rt^^>T^— ^^2 5 
2tt»^^ttl!8"efe9. -<0«P^3^«ffi*4felHlK2 
50^2 5 3tt*»C*!II«£EayjJ: 5*V^mffifcft 
5 0 w*LttB3Jb-CttU ft 3 tf>mJ£$g£[Hl&& 2 5 0<D& 
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[0 0 5 8] — jjfg 1 RWI 2 (^mffi^^lHlSS 210, 

2 2 ofciEmmftfoizhzm&te. ^1^12^ 

3§£[H]&g 2 1 0 , 2 2 0rt(O^t-K^2 13, 2 

2 3 tt*y««tft 9 iflStff Hi Att^ hWV 

je k eet^^- 5 «/e 7L ft rn.HL i"^* t 

ft 9. ro«F^3 0«BE3g^lHlK2 5 0<D\ti?}2 5 3tt 
^^Si?miEm^i: | 9(g:^Sfi:i:ft5o :ftl4B3±t 
SR3 0«J£36^|1IK2 5 0<Dm*«ffiV3tt^-riE 

[hJ&2 5 OOffiASrW^u^ttSaw^-^lHlB 

3 8 OttjE«»^P^^»fT»i-(ittHl-a*SteL 

[0 0 5 9] JEd, M^iMot^t-W 

[0060] (m2<omm<Dmm) m2<Dnm<n 

»i^C0V^T, H2Sr#HgLft36SfeBiWi-a. H2f±* 

[ 0 0 6 1 ] ft 2 <Z>*jBfiO»«(OXI|!l«ffi»*iaK'C 
fit, 0i<ofti(D||J6(O?gfficoSJ|l«JE«*|HlKi:tt. 
ft3(DmJ£^±lH]K2 5 0C0«fiSc*fe^^JPlHl^4 1 0 
<0«j*a*ftft<5 o ■rft*>*>»3-0«JE**IiIK2 5 0 
tt, ^»JlS*M{H]K3 3 0<OJfe*8fcaK3 3 1 , R^iStBlHl 
^3 4 0(0^1^3 4 1, I(C3y/N°l/-^IiB3 8 
Ol*9<Z>Mfti«*I[Hl&g3 5 0(D^m»fcai3 5 1 , *5«tr/K 
teii*IlHlS§3 6 0<7)^mSSM3 6 1 T**ft/££*L5# U> 

mKommmm^^m^mmmi 2 1 ^^^^^t 

leJK2 4 0#giJ|&§jivCV^o *fc»J»HJI»4 1 0f4. 
tT SNchMOS h 5/^4 1 1 rONchM 

os h9 v^^^^-r ^^4 1 1 (om^tmmmtf^^-t 

(DffilZfr&Zth^— hAA TNchMOS h7>^^^^ y 
=f-A 1 1 (Di&mz.&WtL,*^*- K««SixfcNchM0S h 
9^^^ 4 1 2^&ft9. ©JWmAiB^fiNchMOS h7 

1 1 3^- hA**-Sl«S*tTV^S 0 
[0 0 6 2] ^<Of&(Offi^(i. H 1 fc*i-*!p«flE»£ 

»fcW-^«F#SrW»tr. ^rco^ftlSi^Sr^-rSo 
[0 0 6 3] :<DJ: 5 ftH»«/8fc:*5^-t\ ^i^^h^ 
9— InJKl 1 0 TNchMOS h 9 1 1 3T*fltJ&£*L 

ft 1 tm2<Dmfr&±\El&2 1 0. 2 2 
0. ^»itffilHlK3 3 0Xt/Se*t<SIUK3 4 0^?>ft 
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[0 0 6 4] COS2|l«ffi«*|pIgSfiSB l <D%M<oT&m 
■CJBlXV*2<Z)«JE»*ia»2 1 0, 2 2 0(OlHiA 

0 o ttJKTJ-^r ct o t-ibfe-r 5 0 

[0 0 6 5] f5 3 OSffi^^lHlSS 2 5 0 (Otii^ 2 5 3 

it-<rs^mjEm^ 230 1 <dhjs 

^IUKtti^?3 6 3teHighu-< 

[0 0 6 6] :W3yAi/-^0S3 8 0 <E>KjfN::«J: o 
t\ ftJ$Ple]&§4 1 Ort^NchMOS^-f 5/^4 1 1 fitf-^ 
U y>T KSJBt^NchMOS h7>^^4 12 L 
"tV NchMOS br^isxfi 1 1 3(Oy— h A;^2rHight"< 
A— £}#*>±tf £ c ^tlt-J:*9, NchMOS F7^^ 1 

1 3Sr8EixS«SK«iix., C;h,KJt0U LT^«atiR l 1 
lo««Kfiiix.5o mff^^leISS2 
1 0, 2 2 0^iWWtE(tt#<t^ S 

^m/Et±i^2 3 Qtm%±.&z>hmm<nmmm&tmh 

r. ^^fT^K^SfliSffiUi* 2 3 o a*fg 3 omfiE^^lni 

2g 2 5 0 (7)^2 5 3 J: «9 w</M£fc5 a>v<? 

*[E)&g3 8 OfifflfiSOtbf^fcfiiSfrOilif^SrtToTm 
*3 6 3f*Low ^/Ut^So ^O^m^JfflJlH]^4 1 0 
<£>NchM0S byZsitXfXj y=f-A 1 1 ti^"^ LffrJ^PHJgS 
ttitt^^^C >Yf— ^titiot, NchMOS h "7 ^ 
v^^l 1 3(0^— hA^£HighU^/M;i^±lf <5» 

[0 0 6 7] ^J^(USS4 1 0ft<DX-{ y^lCftNc 

hMOS h7V^^^>fyf4 1 lSrffiV^!?, IIC 
*V Kgj^ONchMOS h 7^ * 4 1 2 fi*mt}$&^ 

«*S«l&StbVDD - 2Vttcabfc«F^C-e«8E^«j|!&^Jl: 

(DWim*. NchMOS h7>^^ 1 1 3^^^fi6i^^jS 

x.z>^t\zt£z> 0 -<Dtnt>, mmmfe&fkfiiii 1 - 2 3 0 <o 
[0068] i4 (a) \z.mmmmmjj&mi%«)fcfiLfr 

tt*@K<Z>»&-ett. »J«IIhIK4 2 OiaotSillE 

h) P J: 9a>/<£«9*# < #oT, — K'<y*ffl»fc: 
3 0iC*5^T^^<®)< o CL0>J£*, ^n^^yhP 
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-t-^fc*,T*El4 (b) fc^fJ: 5(-*2S®JEttl^^S 

2<OH»iZ>»ffl<D|iIK©»^-e«:. jEfltttffr*P-e*>« 
&U"</U J: fc0«^i\ ^L5d3JC^-r^n 

[0 0 6 9] *2 0H16©«tt©liIK-Ctt. E«»fP«F 

[0 0 7 0] Il:i2W||jft«im nvys-l/-^ 
(HISS 3 8 0rtO^»jl#itiSlHlSS3 5 0 RtfEteif 3 

Kt7^- K^y^«iJ«*^fT*5H»lit'ieiHlSS3 3 0& 
t/KC**Ii]K3 4 0©3£«i«ai«:««i-5*u>'h$ 

r^hsst Dcrnsc «: iww-t- * z t a* t? # a . 

30 [0 0 7 1] 

H-cSc^bTtbf^i-SwtasprtBtfts. 
^•fra^ftv^ttu^A^iri-ar^as-cfra. m 

*»f^jft^BBo«ffiu-<yu^ai*^KS£-e#. ^^^^ 

«ffi<Da«#ttas^ wfo^r ^ a^ta«o*i6^» u 

40 Tfc£*Lfc»«saST*«fcftS D 

[0072] is*3s 2 le^^smmjE^^iu^co^ ^ - 

[0 0 7 3] If 3 IE®<^S*mffi^^[H]K^>^ ^ - 

[0074] m*m4m&<Dmmm l &&±\m®<Dx?~- 

hTy^HISfciixtf, fll**3 tm«fta*as*>s 0 

[0 0 7 5] K*JS 5 IE^cdS^SJE^^EeIKcO^ ^ - 

[0076] m*m6m%L<Dmmm&z£±\Bi&<nx?- 

50 h7y^H»fcJ:iitf, if*^i ^^8l^^*a5fc5 0 
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[0 0 7 7] If 7 IS«cO*JpmJI^^lHlSS<D^ ? - 

[0 0 7 8] if 8 1E*W5§9I WgS?8®J£3g£lHjSg<£> 
hr yT'lHlS&K.fcttkf, 111*91 1 £ Htt&3fcA0> 

[0 0 7 9] If *m 9 BE*ro^^ <7?SSpliffi^^lHlSg<7> 
HTs/Z/lelSgSCfctUi, |f^6*/cfiif*«7 

[0 0 8 0] if mm i o mm<n&w<nmmmi£&4im& 

YT If*^4^fcf4if*« 

m i ] *mm<om 1 <Dmm.(Dwmv>mmmj£&±E\& 

[0 2] *^0J©^2<OH*(O^^wS*Sffi^^lE]SS 

[El 4] ^^Kj^^^jE^Kif^^-^-rsi^roS^ 
mmm^l»«^^Lfcl2IT-fc«3, (a) fiH2W^2 

5 0 

[e 5] &xM<Dmwinj£&±[B}m<D±frmi&mx-& 
z> 0 

110 *uyh^ 9—m& 

111 ^m^ae 

112 PchMOS h7>^? (®5!taS) 

113 NchMOS h7>-^^ 
2 10 mi roSEEfSdfelalgg 

220 |&2o®jE3g£;tH]gg 

211, 221, 222 WmMl- 

213,223 y-r K*^- 

2 14 ^1 <OW.&5&£.®mtiit> 

2 2 4 |g 2 CD«|E3§£t5JS8tH;fj 

230 mmm&.&±<&? (mmm&mM 

3 3 0 M«iii<€lH]% 
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3 3 1 

3 3 2, 3 3 3 MtdtiilBSPPchMOS h 7 > v 5 * ^ 

3 3 4, 3 3 5 * U>- h * 7— HSSSBNchMOS h^V^ 
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2 5 0 


Jg3<D®J£%£H]&& 


2 5 1 
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2 5 3 


^3omH^^n]^m^ 


4 0 0 




4 10' 




20 4 1 1 


NchMOS h^^i/^^^-f y^- 


4 12 


y-f K»ficNchMOS F7V^^ 


4 2 0 


MMelK 


4 2 1 


PchMOS h =7 is VTsZ^j yJ- 


4 2 2 




3 8 0 




3 5 0 




3 5 1 





3 5 2, 3 5 3 MEJjif iflgflPchMOS 

3 5 4, 3 5 5 # U>- h ^ 7— HI&gRNchMOS h 9 fit 

30 

356 mmmtsmteMti 

3 6 0 ^&ttit§{H]S§ 

3 6 1 ^««esr 

3 6 2 Re*t*g8BNchM0S h7^^ 

3 6 3 =z"<is-*mi&mj3 (&.mm<mm&ftj3) 

3 7 0 >f 

3 7 1 PchMOS F7>"^^ 
3 7 2 NchMOS v*>* ^ 

3 7 3 ^^-^@Bffl* 

«7 vout s^affim^j 

vi fg i ^mjE^^iei^ai^mfi 
V2 ^2<omjE^^iHjssai^a;fi: 
V3 m3osjE^*in]ssffi^s;fi: 
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